Developmentally regulated monocyte recruitment and bone resorption are modulated by functional deletion of the monocytic chemoattractant protein-1 gene.
Tooth eruption involves the movement of a tooth from its site of development within the alveolar bone to its functional position in the oral cavity. Because this process is dependent upon monocytes and formation of osteoclasts, it represents an excellent model for examination of these processes under developmental regulation. We investigated the functional role of monocyte chemoattractant protein-1 (MCP-1) in monocyte recruitment and its impact on bone resorption by examining each parameter in MCP-1(-/-) mice as compared with wild-type controls during tooth eruption. The peak number of monocytes occurred on day 5 in the MCP-1(-/-) mice and on day 9 in the wild-type mice. The peak number of osteoclasts followed the same pattern, occurring sooner in the MCP-1(-/-) (day 5) than in wild-type mice (day 9). Consistent with this, MCP-1(-/-) mice had an accelerated rate of tooth eruption in the early phase when the teeth first entered the oral cavity as compared with the wild-type mice. However, there was accelerated eruption in the wild-type group in the later phase of tooth eruption. When examined at the molecular level, inducible nitric oxide synthase (iNOS) and interleukin-11 and -6 were expressed at considerably higher levels in the experimental group with accelerated tooth eruption. This is the first report identifying these factors as potential modulators of bone resorption that can accelerate the rate of tooth eruption. We conclude that, at early timepoints, monocyte recruitment occurs by MCP-1-independent mechanisms. However, at a later timepoint, MCP-1 may play a contributory role in the recruitment of monocytic cells, allowing the wild-type animals to catch up.